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Using the Subaru Telescope, we have obtained multiple near-infrared spectra of the cool brown dwarf,
SDSS 1624+00 (J162414.37+002915.8), in search of spectral variability in an 80 minute time span. We
have found the suspected variability of water vapor absorption throughout the observations, which requires
conrmation with a longer time baseline. After coadding the spectra, we have obtained a high-quality
spectrum covering from 1.05 to 1.8 µm. There are three kinds of spectral indicators, the water vapor bands,
methane band and K I lines at 1.243 and 1.252 µm, which can be used to study temperature and the
presence of dust. We compare the spectra of SDSS 1624+00 and Gliese 229B, paying special attention to
these indicators. The shallower water vapor absorption of SDSS 1624+00 indicates that it is warmer and/or
dustier. The shallower methane absorption suggests that SDSS 1624+00 is warmer. We interpret the deeper
K I lines in SDSS 1624+00 as the result of its higher temperature. With the help of model spectra, we
conclude that SDSS 1624+00 is warmer and dustier than Gliese 229B. For the rst time in a cool brown
dwarf, a nite flux is seen at the bottom of the water vapor band between 1.34 and 1.42 µm, which means
that the 1.4 µm band of water can completely be observed from the ground.
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Introduction
Until recently, Gliese 229B (hereafter Gl 229B) (Nakajima et al. 1995) had been the only brown dwarf
cool enough to show methane absorption in its spectrum (Oppenheimer et al. 1995). It is still the only cool
brown dwarf companion to a nearby star. In 1999, two large scale sky surveys, the Sloan Digital Sky Survey
(Strauss et al. 1999) and the 2MASS (Burgasser et al. 1999) discovered six methane brown dwarfs in the
eld. Detailed studies of methane brown dwarfs, or T dwarfs (Kirkpatrick et al. 1999), are now becoming
possible. Cuby et al. (1999) have found a very faint methane brown dwarf, despite observational diculty.
The only T dwarf whose optical and infrared spectra have been studied in detail is Gl 229B (Geballe
et al. 1996, Oppenheimer et al. 1998). Optical and infrared spectra have been obtained of SDSS 1624+00
(Strauss et al. 1999) and low-resolution infrared spectra have been obtained of the four 2MASS T dwarfs
(Burgasser et al. 1999). The spectrum of Gl 229B is characterized by broad methane and water vapor
absorption bands (Oppenheimer 1995). The details of methane and water vapor features were studied by
Geballe et al. (1996).
Two groups have reported the detection of CO in Gl 229B (Noll et al. 1997, Oppenheimer et al. 1998).
The presence of CO is not consistent with the cool environment of the T dwarf, and some mechanism that
brings up CO to upper atmosphere from a deep hot region must exist. As for atomic lines, Oppenheimer et
al. (1998) identied two Cs I lines in the far optical spectrum of Gl 229B. One of the Cs I lines is also seen
the spectrum of SDSS 1624+00 by Strauss et al. (1999) who have found that two K I lines in the J band
are stronger in SDSS 1624+00 than Gl 229B.
Weather has been searched for in a couple of warm brown dwarfs by spectral variability (Tinney and
Tolley 1999). A large number of warm brown dwarfs are seen to be rapidly rotating (Martn et al. 1997,
Tinney and Reid 1998), and rotation periods expected from rotation velocities are 3−6 h, comparable to
the rotation period of the Jupiter. So it seems reasonable to assume that the rotation periods of cool brown
dwarfs are of the same order. Tinney and Tolley did not nd any variability of the L-type brown dwarf
DENIS-PJ1228-1547, but found the variability of the M-type brown dwarf LP 944-20.
In this paper, we report the results of a search for spectral variability of SDSS 1624+00 in the near
1
infrared. An integrated spectrum with high signal-to-noise ratio is used for detailed investigation of spec-
tral features in comparison with the previously obtained Gl 229B spectra by Geballe et al. (1996) and
Oppenheimer et al (1998).
Observations and Data Reduction
Observations were carried out on 1999 June 20 (UT) on the Subaru Telescope, using the grism mode of
the Cooled Infrared Spectrograph and Camera for OH Suppression Spectrograph (CISCO) which employs
a 10241024 HgCdTe array. The slit width of 0.−2pt′′7 corresponds to a resolution of 0.005 µm in the
wavelength range from 1.05 to 1.8 µm. The pixel scale of 0.−2pt′′116/pix gives six pixels per resolution. The
sky was almost clear, but the image size varied between 0.4 and 1−1pt′′. We obtained 27 useful 100 second
exposures between 10:53 and 12:13 UT, which were once interrupted by a telescope tracking error. The log
of observing is given in table 1.
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